SECTION D TROUBLESHCOTING ACCORDING TO FMT STATUS LINES

This section is intended to be used when a problem occurs during operation
and a reject code is sent from the formatter (FMI) to the host/controller.
The user can then refer to the reject code table, that reference the
associated troubleshooting flow chart. Because the error could result
from an operator mistake or a problem in the MIU, the user should evaluate
the quickest method to correct the problem. All PCAs described in this
section are located in the FMT unless otherwise noted.

If REJECT signal 1is asserted, the reject code 1is provided in error
multiplex byte 2, bit 0 through 7.

* OP-INC (Operation Incomplete)} is also set.
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DQOOO Reject Code Table
Table D.1 Reject codes
MAP
Octal Description Nick Name Cause of Error |[No.
001 The addressed MTU is in On- .
line and Not Ready Status. IRQ Op-Miss D0020
002* | A parity error is detected
in the microprogram words. CSPE Hard Error Dloll
003* | A timeout of TRAK response
to the first TREQ (more
than 75 msec.) occurred on wez Hard Error
a WRT or LWR command.
004* | The FMT cannot analyze the
cause of the microprogram UEX TRAP Hard Error
trap.
005 The addressed MTU is in
File Protect Status when a .
WRT, WIM or FRS command is FP OP-Miss
attempted.
N .
006 The addressed MTU did not Set ERS Hard Error D1410
go to Erase Status only.
007 The addressed MTU is not
in Write Status when DSE DSE CRJ OP-Miss
command is attempted.
* dd A 1
010 The a ressed MTU did not cet RDS Hard Error D1410
ge to Read Status.
0l1* ! The tape subsystem does
not have NRZI capability OP~Miss
and no ID burst is NCAP NRZ Hard Error boo70
detected.
* a ol
012 The addressed MTU dlg not GAPC Error MTU Hard Frror |D1320
assert Gap Control Signal.
013 The addressed MTU is not .
. 1] =A
in Online Status. BUSY OP-Miss
0l4* | The addressed MTU did not
go to Write Status after a Set WRS
M
WRT, WIM or ERS command is Frror TU Hard Error | Di4l0
issued.
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DOCO0 Reject Code Table
Table D.1 Reject codes ({(continued)
MAP
Octal Description Nick Name Cause of Error | No.
015* | Reserved.
016* | The addressed MTU did not Set BWD
go to Backward Status. Error MTU Hard Error | D1410
017* | Noise (possible data) was
detected during an erase Tape Media
. N RS 0
operation of a ERS or WIM OIS IN E Hard Error D2100
command.
G20 Reversed.
* t
021 Ready Status of the MTU OP-Miss
was reset by the cause of TUCK MTU Hard Frror
TUC *2,
022* | The PE or GCR ID burst was IDBE WRT Tape Media D1230
not written correctly, Error Hard Error
023 A backward tvpe command
except a RWD or UNL com-—
mand was issued, when a BWD BOT OP-Miss
tape was positioned at
BOT.
024* | In the ARA burst just read
the specified signal pat-
tern was not detected and :iGngIRCUIT MTU Hard Error | D1260
SAGC check was not reported r
by the MTU.
025* | An IBG longer than 20 m was OP~Miss
detected on a RD, FSP or 20 m check DOO&O
Hard Error
FSF command.
* d s W
026 LWRRW mode of the MTU could et LWR2 Hard Frror D1420
not be set. Error
027* | The instructed rewind oper- Set REW
ation was not initiated by Error Hard Error D1430
the MTU.
N . .
Q30 The instructed density Mode Set Hard Error 51410
could not be reset. Error
BO3P-5280-0341A...03a D-




DOOOO Reject Code Table
Table D.1 Reiject codes (continued}
MAP
Octal Description Nick Name Cause of Error | No.
031* | The Write Circuit Alarm of
the MTU was detected during | WCARM Hard FError
a positioning operation.
032* | After a tape motion was
started, the tacho-pulse Tach Start
was not detected within Failure Hard Error D1320
the specified limit.
033* | Reversed.
034* | There was no IBG following
the ID or ARA-ID burst IBG Non Tape Media D1255
within the specified Detected Hard Frror
distance.
035* | The addressed MTU attempted
to backspace over a bad Missin Tape Media
record just written or read P 'tign u pd Err D1460
but was unable to detect csitio ar or
the record.
036* | The ARA-ID was written ARATD
correctly and could not be . Tape Media D1230
Write Error
read back.
037#* | During the read back check mape Media
of a WRT command, no data No Block p D1270
, Hard Error
was:detected.
101 The addressed MTU is
selected by anocther USED -
formatter.
102* | A parity error is detected
in the microprogram REGE Hard Error D101z
register.
*
104 gnexpected trap on MTU UEX DV T Hard‘Error/
interface occurred. OF~-Miss
106* | The addressed MTU could not .
be set to Low Slice Level. Set LOWSL Hard Error D1420
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DOCOO Reject Code Table
Table D.1 Reject codes {continued)
MAF
Octal Description Nick Name Cause of Error | No.
107 ?ne r?quested command is I CODE OP-Miss
invalid. NVLD
" .
110 The add?essed MTU did not Set HSP Bard Frror D1420
go to High Speed Mode.
111* | The MTU does not have CGR
capability and attempted NCAP GCR OP-Miss DOO70
tc read GCR tape.
112* § After starting the com-
mand, the tape speed did .
not get up within accept- Ziigilty MTU Hard Error | D1330
able limit till the
specified length.
dd i
113 The a ‘ressed MTU is not NOT INSTALL OP-Miss 00020
operational.
* F d n
114 LWR TUIF mode of the MTU Set LWR Error | MTU Hard Error | D1410
could not be set. )
115* | During a backward motion
after detecting the ARA-ID, | ARAID BRD )
2
BOT was not reached in the Error Tape Media b1240
expected distance.
116* | The instructed disconnect Set PSP
‘FSF operation was not ini- Erro MTU Hard Error | D1420
tiated by the MTU. r
121* | Ready Status of the MTU was .
reset by the Reset Key. RST KY OP-Miss D1300
124* §{ During a SAGC operation,
the gain adjustment of the .
. o k d D12
Read Amplifier was not per- SAGC Chec Tape Media 6o
formed within the specified
limit.
* v -
125 A plgh up of'a read or OP-Miss
write operation was R/W OVRN D1450
Hard Error
detected.
BO3P-5280-0341A...03A2 D-5



bo0ooo

Reject Code Table

Table D.1 Reject codes (continued}
MAP
Octal Description Nick Name Cause of Error | No.
*
126 LWRRW mode of the MTU could | Reset LWRZ Hard Error D1420
not be reset. Error
127* | The instructed unload oper- Set UNL
ation was not initiated by érror Hard Error D1430
the MTU.
131* | The MTU was in High Speed
N d E
Mode and in NHRZI mode. RZI HSP Hard Error
132* | During a tape moving, the
tacho-pulse was not Hard Error
detected within the Tach Stop OP-Misgsg
specified limit.
* 3 1 %
133 The Set ERM instruction Set ERM Hard Error D1430
was not performed. Error
137* | On a Write Tape Mark com-
mand, a tape mark was not WIM Retry Tape Media D1220
written correctly with Out Hard Error
seven retry operations.
202 An abnormality of ALU cir-
cuit is detected.
206* | The addressed MTU could
not be reset from Low Slice | Reset LOWSL Hard Error D1420
Level.
207 The condition of the MTU
does not megt w1th-the DIAG NCAP OP-Miss
requested diagnostic
operation.
210* | The addressed MTU did not
t 1
go to Normal Speed Mode. Set NSP Hard Error D1420
211* | The command operation is
attempte§ in the tape VFO Not
speed which does not meet Capable Install Miss DO070
the capability of VFO P
circuit.
D-6 BO3P-5280-0341A...03A




DOOCO

Reject Code Table

Table D.1 Reject

codes (continued)

MAP
Octal Description Nick Name Cause of Error | No.
213 The correspondina ENABLE
SWITCH to the MTU is set to | DISABLE OP-Miss DOo020
Disable.
* R WR
214 LWR TUIF mode of the MTU eset 1, MTU Hard Error | D1410
could not be reset. Error
215*% | During a forward motion in
a diagnostic mode EOT was DIAG EOT OP-Miss
detected.
216* | The instructed disconnect Set BSF
BSF operation was not ini- Error MTU Hard Error | D1420
tiated by the MTU.
221 TAGIN response by the MTU
. . TAG IN
was not detected within Hard FError D1440
. o .. Check
the specified limit.
226% | An error was detected in Communica-
data of the MTU communica- tion Reg Hard Error D1420
tion register. Error
227* | The instructed DSE opera- Set DSE
tion was not initiated by Eryor Hard Error D1430
the MTU.
* D 1
233 ynamic Reversal Error was DYRV Hard Frror D1310
detected.
302 An abnormality is detected
in a part of the formatter
hardware during Power-On DIAGE Hard Error
diagnostics, Test Formatter
operation or Patrol diag-
nostics.
316* | Some manual handling has
done to the MTU in Skip
File command before TMS is SKIPF Error OP-Miss D1465
reported. And now the MTU
is in Ready Status.
327*% | TGC TUINT i t M R t T
or in the MTU ese U Hard Error D1410
could not be reset. Error

BO3P-5280-341A...03a
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DOOO1

FMI Status Line Troubleshooting Flowchart

D-8

( Start )

)

Follow this procedure when troubleshooting
from FMT status lines, EMX bytes, or DSBs.

Yes

Yes

DO003

Yes

DO0CO

' @

Yes

D0030

Yes

DO040

Ul

Yes

D1230

G

Normal end
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D0002

Error Multiplex and Drive Sense Bytes (DSB)

The formatter status lines are as follows:

(1) Reject (REJECT)
(2) oOperation incomplete (OP-INC)
(3) ROM parity error (ROMPS)
(4) Data bus parity error (BUPER)
(5) Overrun status {OVRN)
(6) Data check (DCK)
(7) ID burst (ID BRST)
(8) Corrected error (CRERR)
Table D.2 Error multiplex bus decode
MUX Error multiplex bit
byte
P 7 6 5 4 3 2 1 0 Description
¢ DTP | DT? DT6 DTS5 DT4 DT3 DT2 DT1| DTOQ Dead tracks
1 CRC | WIM | UCE |PART | MLT | MISC | END VEL [DIAG |Read/write errors
ERRj CHK REC ERR | DATA | DATA ERR |MODE
ERR CHK
2 TACH {RJC7 | RJC6 [ RJICS5 | RJC4 | RJC3 | RJC2 | RJC1 |RJCO Re ject code
3 WRTS [EOTS | BOTS | NSPM | PROS | BWDS | HDNS | RDYS [ONLS [Drive sense byte O
4 Reserved
5 Reserved
6 Reserved
7 Reserved
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DOCO2{ Error Multiplex and DSB
Table D.3 Drive sense bytes
Bit
byte| P 7 6 5 4 3 2 1 0
DSBO |WRTS | EOTS BOTS NSPM FPS BWDS HDNS ! RDYS ONLS
1 {'o! 1! 1! Dl DO 'o! M2 Ml MO
2 Iol Ior Iol Sl SO tol lol lol |0l
3 ('0' TUC Reset DSE Test SAGC count
key mode
4 |'0! HERS HACT HEWD | HWCON | H65S TOVR | H1600 T™D
MISC TLA TLA ROM Write '0' iAir Load
5 |'07 error | left right | parity |[eircuit bearing |[failure
error |alarm alarm
6 |'0' MTU error code
7 |LWR iStream- |Skip High | Low Slice level LWR
TUIF ling File speed | slice 0 1 2 RW
function |function | mode | mode
8 |'o! TU unique ID high order
9 |'0’ TU unique ID low order
10 |'0! FMT function ID
11 |'o!' IBG Start CRC Early | SAGC Slow Slow PCMP
detect |read 111 begin | check/ | begin| end
check check | read neise read read
back error back back
check check check
12 ['0' |X-eall 800 BPI | LWR Velo- SKEW WEC Enve- | Write
feature FMT city error over- lope trigger
retry flow check VRC
13 |'o' | 27 Write error count 20
14 'Q’ FRU1
15 ‘o’ FRU2
!
D-10 BO3P-5280-0341A.,.03




DOG02

Error Multiplex and DSB

FRU refers to a field replaceble unit,

‘When cyclic redundancy (CRC) error

in error multiplex byte 1 is set or PCMP in drive sense byte 11, FRUl and
FRUZ have the following meaning:

P 7 6 5 4 3 2 1 0
FRUL1 | 'O’ 0! g’ o' 1! '0' |AB reg DB Write
parity C | check | BOC
FRU2 |('0' |Unmatch |Unmatch [EP ¥ CR|{ B # D|B ¥ C|Unmatch | A ¥ B | XBIC
CRC CRC zoro CRCC

BO3P-5280-0341A...03
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DO003 | ROM Parity Error

This error signal is asserted whem there is an incorrect parity word in
microprogram control storage (EPROM), or an incorrect parity byte in local
storage register (RAM), When the above error occurs, microprogram traps
address "OOEQ" and loops to waiting START signal.
Reject Code (RJC) Octal (002) ..... EPROM Parity Error
Reject Code (RJC) Octal (102) ..... RAM Parity Error

(  START )

Check voltage of +5V
and adjust to +5V,

Recover?

No

RIC=0027 No
Change PCA Chang PCA
1AD7. 1A08.
fo] No
Change PCA Change PCA
1A08. 1407,

i

Recover?
No

Check Clock 1A05 BBB
signal (1A05

BB8) by a-
oscilloscope, |H-CLK

|
i
'

208ns

1

Adjust cleck -T
pulse width or
chang PCA 1A0S5.

{ D101l )

D-12 BO3P-5280-0341A...03




D0020 | Intervention Required (Reject Codes 001, 113, 213)

No

fable Switc

Turn Power on,

Set MTU snable
switch to ON.

S5et MTU to
online ready,

Replace the cable batween
the distribution PCA and
the FNT oparator panmel.

Replace FMT Replace distri-
Recovered PCA 1A05. bution PCA in
the FMT.
No
Replace FMT
OpeTALOT panel Replace distri-
PCA. bution PCA.

BO3P-5280-03414A...03 D-13



D0030 | Data Bus Parity Error - 1

Parity error is detected in transferred data from or to the controller
through bi-directional data bus.

(1)

(2)

(3)

D=-14

Write or loop-write-to-read command:

Data transferred from the controller is checked at the receivers of
bi-directional data bus, The check timing is the same as data
setting timing to bus out register. If this error occurs, dats check
will be set. MUX byte 1; bit P, CRC ERROR, and bit 3, MISC DATA ERROR
will be set.

Read or read backward command:

Read data transferred from the FMT is checked through receivers at
the reading edge of TRAK signal. Generated parity bit is added to
the input data to the drivers of bi-directional data bus.

SDIA command:

Diagnostic flag bytes transferred from the controller is checked
in the same manner as the write command. It is checked when TREQ and
TRAK signals are asserted.

—~ To MP

Always enable
Bus Qut Register
Bi-Directional Data Bus

REG
< > RV > To WRJTE

SECTION

DV

*RECV

PC FF

BUSPE

[—

Read data

PG

Figure D.1 Data bus parity error detection circuit
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DO031 Data Bus Parity Error ~ 2

i

<E’rite vk o °
ommand? —
No
Read, FDB
D ? ]
ata check <. od
Yes Yes
Replace Execute read Execute write
PCA 1AD7. command. command .
Yes
OK? No 0K?
No
Yes
Check cable connection
from lAD7.
No
0OK?
Yes ®
Remove interface cables and
execute offline write operation
from field tester.
No
KR! = -
- Yes
Change interface Replace PCA
cables. 1A07.
®

Recj:;:sa7“‘*Yes

No

If there is no problem in the FMT, { Normel end )
replace PCA 1AQ07 and interface

cables again.

BO3P-5280-03414A..,03 D-15



D0040 | Overrun Status

This error is reported when controller has not responded to transfer
request within the capability of data transfer buffer.

FRUl (SBl4) §21
FRU2 (SB15) The content of XCTL register

(1) In the write or loop-write-read command, this error will be set 1if
the amount of data in the transfer buffer becomes less than 6 bytes
(in 6250 BPI mode) or zero byte in 1600/800 BPI mode) before
receiving stop signal.

(2) In the read or read backward command, this error will be sget if
transfer buffer becomes full during reading data.

FRU1l (SB14) $20
FRUZ (SB1S) The content of XCTL register

For failure in the data transfer sequence control circuit or the
transfer buffer circuit, this error will be set. Transfer buffer
does not become empty even after all read or write operations end.

-qﬂﬂﬂﬂiliaaﬂih-
]

Fixed error?

9
Perform {n lov density

Replace PCA or low speed mode.
1A07.

No

No
<>
|
i
No Yes
Change PCA
1laD6. RBun disggnostica.

No

Replace FCA
1A04 and 1402
in the FMT.

Yes
Recover?
No

Run diagnoetics.

{
|
|
|
Normal end

D-16 BO3P-5280-0341A...03A




DO060 | 20-Meter Check {Reject Code 025)

This check is generated when any data was not detected for more tham 20 m
at read command. {BOB, DTM, ARA, or NRZ data byte was not detected.)

Probable cause is
new tape.

|

DBOB, DDTM, DARA
signal may be
detected at read
even if bits 2-4
dropped.

1
Replace autocleaner

per LO110.
800 BPI tape?
Execute LWR command
No from either CPU or
FMT (D3040).
Replace PCA Replace PCA
1A01 in the 1402 in the Normal? Yes
FMT. FMT. ‘
1 No Check MTU R/W circuit.
) A7000 (6250/1600 BPI/MTU)-
e No A7100 (1600/800 BPI/MTU)
Recoverg?
6250 bpi? Yes
D2010
Yes
D2030
D2040
Notes:
(L

DBOB = Detection of beginning of block.
(2) DARA = Detected automatic read amplificationm.
(3) DMT = Detected tape mark.

BO3P-5280-03414A...03 D-17



DO070~1 | Not Capable (Reject Codes 011, 111, 211)

Not capable is generated:

(1) If an attempt is made to read 800 BPI tape through the FMT or MTU
without the 800 BPI feature or function, reject code 01l is issued.

(2) If an attempt is made to read 6250 BPI tape through the MIU without
the 6250 BPI function, reject code 111 is issued.

(3) 1If the specification for the maximum possible processing speed of the
demodulation circuit is not in agreement with that for the speed of
the MTU. (In this case, FRUZ = 80 - FF) reject code 211 is issued.

Check that the record density on
tape and command agree with the
FMT or MTU funmctioen.

No

Program or

cperation
error FRU2 Yea
(by RIC = 211) i
7
Check the content of FRULl and FRUZ.
0 1 2 3 4 5 [i] 7
FRU1 IVELOIVEL1|EXIF|6250U l X l X l X ! X _]
D0070~2 -
VELO VELL
a 0 ~e.. 125 IPS TU at normal speed.
1 1 .vv. 15 IPS TU at normal speed.
EXIF ... always 'l’'.
6250U ... '1' when TU is 6250/1600 BPI type.
Is the date
MTU sense abnormal No in FRUl in agreement

with the data for
the MTU?

( D3000 ’

Check the content of FRUZ,
3 4 5 6

e T T T To o T Tl

Replace PCA
1A08.

D0O070-3
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D0070-2 | Not Capable (Reject Codes 011, 111, 211)

DO070-1

Check whether the MTU sense
bits in the sense byte is
correct (D00O2).

6250 TU (byte 6, bit 4.

800 option (byte 17, bit 1).

re t
MTU sense bits
orrect?

Yes ( D3000 )

ICheck autocleaner per xozqgj

Ne

Ne Normal?
Yes
Replace the
autocleaner. Execute a LWR TUIF operation (D3041).l

Y
Normal end? es
Particular Yes
device?
Replace PCA 1A02 Check the R/W PCA of MTU.
in the FMT. . Check the R/W head to ensure
it is clean and free from
obstruction.
Yes Recover? )
No

tNornal end)

Replace PCA l1AQ4
in the FMT.

No

Check the cable connection between the distribution
PCA and the TU interface PCA 1A05. Run FMT offline
diagnostics.

BO3P~5280-03414A,..03 D-19



noom—ﬂ

Not Capable (Reject Codes 011, 111,

211)

Check VFOH/M/L bit of FRU2.

1 2 3 4

b 7

FRU1  [VELO|VEL1[DXIF [6250U] X |VFOH|VFOM|VFOL |
Allowable processing
speed of VFO:
VFOR ... 200 IPS
VFOM ... 125 IPS
VFOL ... 75 IPS
A01+ and VFOH) > 128
correct?//r )
No VFOH VFOM VFOL Model
0 1 1 M2435L, 2436L/N
1 1 0 M2434L
Replace PCA 1AQ4
in the FMT.
Speed of the
No TU in agreement with the
processing speed
of PCA 1AG4Z
|
Ensure that the MTU is Replace PCA 1A05
correctly installed. in the FMT,
D-20 BO3P-5280-03414...03




D1011 | ROM Parity Error (Reject Code 002}

Use ROM scan function with field tester as follows:

(1) Set ONL/OFL switch to OFL.

(2) Set switches SO through S7 to $F4, then toggle the CNT. The ROM scan
function begins.

(3) Set switches SO through S7 to $A4, and lamps L0 through L1l will be
in a half-1it condition if a ROM parity error has not occurred. When
a ROM parity error occurs, microprocesscr is halted immediately.

(4) Set switches S0 through 87 to $F0, then toggle the CNT to terminate
the ROM scan function. Return the ONL/OFL switch to ONL after all
troubleshooting.

EPROM's

26012 1A08

ROK | atw —es.31 — aw | 5E = T] =

ALV — €5.30 - ALV :> ) sesPE 1T | s e
ALU — C$,29 — ALU _J

AL3 — €5,26 — AL8 CSR BAV

AL7 — CS.,27 — AL7 31

ALD — C5.26 —- AL6

ALS — C5.25 — ALS ®*DLRST

AL} — C5.24 — AL3 WCSR o

1A04 BAX — PERR

26011 {_ *REGE

RO

g1 | R

AHX — €5.21 — AKX cspg%— OR | #1wcsR A oy
AHW — C5.20 — AHW T wcse ] AV —
AHV — CS.19 — ARV

AHU — C§5,18 — AHU SCSPE

AHE — C5.17 —— AHB

AH7 ~— C5.16 — AH7 WCSR [lAQ8 (BAV)]

1AG4 = — — — i

26010 cA i

ROM 1 ame - ¢5.15 Al (ROM address) x 3 X 2 x 1 X }

N A = - - |
AH5 -~ C5.14 —-- AHS - . i |
A2 — 512 — a2 hale wCsk
AH1l — CS.11 — AH1
— _ When ROM SCSFE
ﬁ — g:ég _ :EE: parity error 1 CSPE
AEV — CS5.08 —— AEV has occurred IWCSR
1A04 in (n-1)
26009
[P apy — cs.07 — am s X B EECEEED GECHEED S
AEE — C5.06 — AES
AE?7 — C5.05 — AE7
AE6 — (S5.04 — AE6
AES —- CS.03 — AES {n): Content of address n.
AE3 — (5.07 — AE3
AE2Z — CS.0l —— AE2
AEl — (C5.00 — AEl
1AO4

Figure D.2 ROM parity error troubleshooting
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D1012 | Register Parity Error (Reject Code 102)

When the microprocessor takes the data stored in register LSR (Local
Storage Register) at register address 00-3F, the parity is checked if a
M.RER signal has been set. If the parity is incorrect (even parity), the

REGE signal is set.
‘ﬁ?’i

Troublashoot ragfacer—error detection circulz.

WDREC BB A
MCLC ——1 1408

WIDR - 1a08

ABPER r REC

cH ABEVE

— e =

Chip selact | 1ACS LAOS

™!

SAnd bice RAM
*CSPE

LADE

883 —t

M.RER

laca
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D1220

Write Tape Mark Error - 1

This error occurs when TM (Tape Mark) is written incorrectly as follows:

(1)

When the TM pattern cannot be detected within the specified length

from the end of recording the TM block in 6250/1600 bpi operationm.

(2)

of the TM block in 6250/1600 bpi operation.

(3)

The

Specific
tape?

Check or
change the
tape,

Yes

WIM in B00 bpi?

l No

Check FRU1l, FRUZ,

FRULl ..., TSNSO-7 (time sense) stored.
FRUZ ...

(DSBl4, 15},

Bit 2 .. TSNS8 (time sense 8).
Bit 7 .. DTM (detected tape
mark pattern).

D222

r__ Yes“'lﬂ!l!'..-'

Refer to
error code
MAP.

,f”i“‘~ﬁ\

Yes

Specified device?

E No

1
Execute LWR
command (D3043).

Yes

When IBG cannot be detected within the specified length from the end

When the TM code cannot be detected in 800 bpi operation.

contents of time sense are stored in FRUl (DSBl4) im 6250/1600 bpi.

irty head

No
L

Check autocleaner for setting,
ribbon, and movement (K0290).

No

i
|
1
Replace PCA 1AD&
in the FMT.

Replace distribution PCA, and
PCAs 1AQZ and 1lad4 in the FMT.

No

[
Clean the head per
Section J.

Correct?

1

Try to execute
LWR command.

Y
Error? ik

i

Adjust or replace
autocleaner.
(L0110, K0290)

|

Trace signals in the WIM
command with oscilloscope.
Refer o time chart (D1221).

[Refer to errocr

lcode MAP.

BO3P-5280-03414.,.03
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D1221 | Write Tape Mark Error = 2

TM{3200¥C1) ™
At 1600 bpi = =
= =
H e
[FDL1] HASK1.3.Q
(FD1] MASK |

[FD1]
ROK, WOK, WEC, ALLWT

[FA2] wMDT 0,2,5,6,7,8

Detected [ (FLB] T$N$ 0.2.5.6.7.8 f_____"““——-

by read
circuit [FN6] DIM l
TM(9042FCI) ™
M d tya 8) o -
At 6250 migmp 2 s g
bpi Wil ek ) & -
Ml (trask I =B -
e ) {Teash L) @ -
[FD1]} MASK1.3.4
(Pp1] Mask
(FD2}
ROK, WOK, WEC, ALIWT
~wero.2.5.6.7.8 TN
AN
™~
[FL8] TSNS0.2.5.6.7.8 [
{FN6] DTH
Starting WIM operation 320 QTP write at 1600 bpi

/

§ 3.5 inch erase

1487 QTP

17 QTP wirte at 6250 bpi

_~DTM detection T block verification
24 QTP read at 1600 bpi /

Erase

DTM detection TH bleck verification
. .
N\ 12 QTP read at 6250 bpi

Figure D.3 Write tape mark error troubleshooting (6250 and 1600 bpi)
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D1222

Write Tape Mark Error - 3

Specified device?™ No

Dirty head?

—

Ececute LWR command
(B3042, D3043).

Error?

i ‘Clean the head
per Section J.

Check autocleaner for

setting, ribbom,

I

d t (R0290), -
o -ovcmci (x0290) Replace distribution fer to erroy
PCA (D3020). ode MAP.
No
Correct?
Yes Adjust or replace autocleaner
(L0110, X0290),
Perform the following:
(1) Examine and adjust the
read level.
(2) Exemine and adjust the
read/write skew,
A7000 (6250/1600 bpi MTU).
A7100 (1600/B00 bpi MTU).
™
At 800 bit 6 {track 8)
bpi bit 3 (rrack 3)
bit 7 {track 2) i
[FD1] MASK 0,1,2,4,5
{FD1) MASK
[Fci) WOK A
7 3.6.7 Reset by RSTW[WS3)
(FaZ] * f— 8 bit cells s
%HC LRC
*PEKP 3,6,7 1
Detection (3451 ' U
by read
clrcuit
[SAS] *DTMN L L

Figure D.4 Write tape mark error troubleshooting (800 bpi)
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D1230 ID Burst Check - 1

ID burst check is generated when recording density identification (ID),

ARA, and IVTM (ARA ID) are written incorrectly, as described below.

(1)

6250 bpi - track & (bit 1)
1600 bpi - track 4 (bit 8)

ID burst could not be detected.

(2) ARA burst was written incorrectly (D1260).
SAGC check (sense byte 8, bit &) is set.

(3) IVIM could not be detected.

The contents of time sense are

stored in FRULl (DSBl4) and FRU2Z (DSB1S).

FRU1 bit 0 - TSNSO
bit 1 - TSNS1
bit 7 - TSNS7

FRU2 bit 1 - TSNS8

Yes

Execute LWR command
{D3042, D3043).

Yes

Check or change
the tape.

Error?

Does
ID burst check

1

Refer to error
code MAP,

occur- on specific
MT1i?

D-26

BO3P-5280-0341A..

]
Replace PCA 1406
in the FMT.

Trace signals, Refer
to time chart on MAP
D1230, D1231.

( Normal end )

.03A



D1230 ID Burst Check - 1

1600 bpi
_Bit B (Track 4) 1600 feci
s
f’
BOT
e 80 mm —— e 70 mm
Erased by
Write Head

Normal speed

Set WRS

b ——— 53 mm —————==—— 68 MW ————

High speed
WON
i
i
Write Head Stop Position
at BOT
[FC1, FD1}

WOK, IBW, WEC, ALIWT, ROK
MASK, MASKD through 7

{FA2Z]  1AD6 AEV FT M r—ﬂ
WMDTE

[FL8} 1A02 BBZ

TSNSB Detected ar read circuit.

Figure D.5 ID burst check (1600 bpi)
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D1232

ID Burst Check - 3

Dirty head? tes

Check autocleaner for
setting, ribbon, and
movement (K0290),

No

Clean the R/W head
per Section J.

Yes

Examine and adjust the read
level (A7000, A7100).

BO3P-5280-0341A...03

]

Adjust or replace
the autocleaner
(L0110, K0290).
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D1240: Reject Code 115

An error will be generated if:

© ARA (automatic read amplification) ID burst (IVIM) was detected, but
(BOT) beginning of tape mark was not detected withir the prescribed
length during 6250 bpi backward operation.

o ARA ID burst code was detected for 28 TP (6.7 mm).

Specific Yes
tape

Exchange tape.

Yes

No

detection nor-

|

BOT, EOT detecrion
circuit adjustment,
inspection.

MTU advanced to BOT
and READY raised.
Check if FMT sense
byte i, bit 4 (BOT)
ON.

Check if MTU inter~

rupt signal raised
Yes by detection of BOT. K0210
YINTx .. Specified

device IF connector
No pin No. 37.
See D1205
Replace PCA. Replace PCAs.
Raised? Yes
1A02 (5121881) 1A05 (512636U)
DGAMU (DGBRML)
No
Replace PCA.
DGAMU/DGBMU

Check MTU inter-
rupt circuit.

¥
Refer A4010 ( D3020 )

D-30 BO3P-~5280-03414...03



B1250 IBG Detected

An error will be generated when an inter-block gap (IBG) is detected
during write or loop wite-to read operation. The deta check line bit is
asserted in this case. EVC (DSB12, bit 1) may also be set in 6250/1600
bpi write operation. The following FRUs may be indicated on DSB 14, 15.

FRUL (DSB14) ..... $A8
FRU2 (DSB15) ..... Content of RDSNS register.

0 1 2 3 4 5 6 7
FRU2 [ HNOIS | HBLK | HTM | (WIND) | PHOK | PREA | POSA | EPOSA|

|:'l' when complete

postamble is detected

—'1' when postamble
is detected

— '1' when preamble is
detected.

L— *1' when phase 0K
bit is turned on.

L—"'1' when tape mark
block is detected.

t—'1' when datsa block
is detected.

‘— '1' when noise
block is detected.

Notes:
(1) FRU = Field replaceable unit.

BO3P-5280-0341A...03 D-31



D1250 IBG Detected

Replace the

tape. ;
H
Resulr in
error?
: ;
Replace FMT Replace PCA
PCA 1A06. LADS.
Recover? Tes Yea \‘ ?
Ne |
Replace PCA

Chack the MIV.
o direy head?
o sutoclaaner
sbnormal?

1la0z.

© dxecuts LWE
command
{03042, DIOAI).

ke
Raplace PCA
LAD,

No
keplace discri-
butiow PCA.

Ne

Notes:
(1) 1IBG = Inter-block gap
(2) FRU = Field replaceable unit
(3) All PCAs in this troubleshooting flowchart are in the FMT.

D-32 BO3P-5280-03414...03



D1255

1BG Not Detected (Reject Code 034)

An error will be generated when:

(1) Inter-block gap (IBG) is not detected within 44 cm from the point
that automatic read amplification (ARA) burst was recognized in 6250

bpi read operation.

(2) 1IBG is not detected within 10 m from the pont ID burst was recognized
Reject and operation incomplete lines

in 1600 bpi read operation.

are asserted.

DSB14 and 15 give time sense information:

D5Bi4
P 7 6 5 4 3 2 1 0
0 TSNS |[TSNS (TSNS |TSNS |TSNS !TSNS | TSNS |TSNS
0 1 2 3 4 5 6 7
DSB15
P 7 6 5 4 3 2 1 0
TSNS iDIBG |DNOIS|DBOB |DARA | DIM
8 .
Specific Yes
tape?
g.«,
Replace the

|
!

Ensure the MTU R/W head
is clean per Section J,
Execute LWR TUIF.

Replace PCA 1A02
in the FMT.

iNo

tape.

!
!
.<:::::EEE§:::?""“‘= Yes

in

Replace PCA 1AQ4
the FMT.

Recover? Yes
No

[Replace the distributien PCA
1 in the FMI and PCA lA0%5 in

| the FMT.
.

B0O3P-5280-0341A4.,.03

Kormal end )
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D1260 SAGC Check - 1

Self-adjust gain control (SAGC) check 1is generated when automatic read
amplification (ARA) burst read or write was performed incorrectly during

6250 bpi operationm.

Yes

Perform LWR command
at 6250 bpi (D3040).

Replace PCA
1A08.

Recovers?

No

P -

Replaee distribution
PCA and PCA 1AO05.

Perform LWR command
at 6250 bpi (D3040).

<:/”5;::’after
execution normal?

\F

Refer to MAP indicated
by the error code.

Specific device!

Check if time sense
{TSNS) 0 - 8 data
normal.

Normal?

Yes No

Replace distributicn
PCA and PCA la04.

@D |

No

Track by observing D1231
signals with an oscilloscope
vhile repeating REWWRT (see
field tester section on
repeat function).

{ Normal end }

BO3P-5280-0341A...03



D1261

SAGC Check - 2

From sheet
2 of 2

@

Yes
Clean head per Section J.

Check on autocleaner for
setting, ribbonm,
and movement (K0290).

Correct? No _. ————————,

Y
Yes Adjustor replace auto-
cleaner per K0290.

Perform the following:
(Note: Complete instructions for azimuth and read
signal checks are located in K0120 and K0130.)
1. Prepare tape to which 9042 fci has been written
in GCR mode (K0130).
2, When error is due to SAGC operation:
Execute SAGC operation and observe waveform at
check terminals CHAJ, pin 1 to CHAR, pin 1 in
write/read PCA.
Code: $B0; toggle SSS switch
Waveform: Figure D.7 (a)
3. When error is due to GSD operation:
Execute GSD operation and observe waveform
conforming to above item 2,
Code: $B2; toggle 555 switch
Waveform: Figure D.7 (b)

Items 1
and 2 satisfied?

No

To sheet

BO3P-5280-0341A...03
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D1261| SAGC Check - 2

From sheet 1 of 2

Check read signal
level (K0130).

No

Good?

Yes Readjust read signal
level per K0130.

Replace write/read PCA
and PCAs 1405 and 1AQ6

in the MTU.
o the Good? No

Yes i
A7000

To sheet 1 of 2

write/read PCA
CHAJ-1 " CHAR-} 1.7 to 2.3 Vp-p :

{a) SAGC waveform

T

2.4 to 3.3 V¥

e

(b} GSD waveform

Figure D.7 SAGC and GSD waveform

D-36 BO3P-5280-03414A...03



D1270 No Block Detected

This error is generated when writing is started and data block canmot be
detected within the prescribed length after the writing has ended (at
(Detected at 70 QTP.)

write command).

When DNIS (detection of noise pattern) signal continues as long as 46 bit
cells in the 6250 bpi mode or 22 bit cells in the 1600 bpi mode, HNOIS
signal is generated.

Detection of data block depends on whether HNOIS signal is generated.

DNOIS detection pattern at 6250/1600 bpi write

04 6+12+8+3-5+ 7+(0+4+6) (31+2+8)(345-7)

{ b3020 )

{ Normal end )

T
Yes
Recover?
No

ead operation

No Read 20 m check

normal?

Yes
Yes
MTU trouble?
Ro

Perform LWR command
from FMT (D3040).

Ko
LWR execution
error?

e
o
‘ Yes

Replace PCA 1ADG.

<‘.lliiiiHHH!ﬂl..b-

Replace distribution

PCA.

Perform LWR command
from FMT (D3040).

ata after
xecution normal?

1. Replace the MIU
read/write PCA
(L0030).

2. Check the
ad justment
write voltage
of the MTIU
{k0160).

Trace FMT signals while

writing offline from FMT

$06 (D2010, D2030).

BO3P-5280-03414...03

Yes

{ D3020 )
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D1300

Reset Key (Reject Code 121)

Thie

(1)

(2)

error 1s generated:

When MTU RESET key is pushed mistakenly during MTIU drive. (DSB3, bit

6, reset key is set.)
FRU1 (DSBl4) .... 70

When MIU door is opened inadvertently during operation. (DSB3, bit 6,
reset key and DSB5, bit 7, miscellaneous error set.)

FRU1 (DSB1l4) .... 70

D-38

Yes
Replace distribution
PCA and PCA 1A05

in the FMT.

MTU RESET Yes
key pushed or MTU
door opened? i
Operator
error.
Yes MISC error No
DSB5, bit7) ON?-—
\/
Condition (2) Condition (1)
generated. generated.
Specific No No Specific
deviffz’/,,—f’* ~\~\\‘\‘Sfiice?
Yes

Check MTU ONLINE
RESET circuit.

(  a4000 )

BO3P-5280-03414,..03



D1310 Reject Code 233

This error is generated when:

(1) The tape is operated more than the prescribed QTP (quarter tacho
pulse) number in reverse direction at MIU starting.
o FRU1l (sense byte 14) .... CC
o FRU2 (sense byte 15) .... TQP count number
(length of running of drive direction.)

(2) Error when operated 108TP in reverse directionm.

Tacho start Yes
ailure?”

No ( D1320 )

Replace PCA 1AQ5
in the FMT.

|

Check capstan motor (K0110).
Replace Tape Drive A PCA on
MTU side panel.

CPA REG“——EOR|  proe  [aND[o) 1K CPEUD
L _ﬂ EOR-—— *CPEOR D
| HTPA —
CPB REG J ]
L —{EORL yrpB

Figure D.8 Reject code 233 troubleshooting

BO3P-5280-0341A...03A D-39



ID1320 | Tacho Start Failure - 1 (Reject Codes 032, 012)

This error will be generated in the following cases:

(1) Reject code 032
When prescribed QTP length is not detected within the prescribed time
after MIU start.
FRU1 (SB14) .... 108-QTP count total (drive direction and reverse
direction)
FRU2 (DSB15) .... 20-drive direction QTP count
(2) Reject Code 012
when GAP CTL is not detected within prescribed time after MIU start.
FRU1 .... 108-QTP spacing
FRU2 .... 00
Prescribed time .... 65 ms
< FRuze00T >0 1
Yes CAPA, B does not arrive
1 or stopped after GO
inmued,
GAPC does not arrive
after GO tweued {rtache
pulse has arrived}. No
T pecific device!
o g cre it e
108 36C
Check NTU GO signal
Yes and CAPA, B signals
while continuously
Check GCAPC signal while writing offline
continuously writing from FMT.
offline from FMT (DL321).
; Replace PMT PCA
1 LAQS and dig-
No 1, FRO
: tnigial Yaloe? Trace sFrF. G, P2 (rivution Pt |
} signals by referring
, Yea to block disgram in -
i Figure D.9
Replace FWT Go” signal 11 No
distribucion PCA {p1321) j
and FMT PCA 1405, |~
Yes Replace FMT PCA 1ADS and
| the distribution PCA.
‘:::Efzzfﬁt‘:s?or No
unning? )
"5”""— Eeplace FMT PCA and the
Yes distribution PCA.
CPA/CPB datected? No
(KO110 F1g. K.86)
——
[Replace FT distribucs ADGGO
lrca and FMT PCA uo:. - -
D~40
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Tacho Start Failure = 2

D1321
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D1330| Velocity Check - 1 (Reject Code 112)

This error will be generated when velocity retry {(over 16 times) has
occurred during write operation. Velocity retry - DSB 12, bit 4. Write
start was late because capstan speed was not within 47,

No Problem in
Specific device?

. Yes
t
Check MTIU capstan
tach output.

!

i
Check waveform of capstan
pulse and VLOK signal while
continuously writing offline
from FMT. (D1321 & D1331)

Yes PA and CP
signal normal?
w\\\( g

K0110 Fig. K,6)

No
Replace FMT ( ER0l10 )

distribution PCA
and FMT PCA 1AQ0S.

Check FMT-MTU cabling.
If cabling is okay,
replace MTU PCA 1A04
or tape drive A on MTU
side panel.

D-42 BO3P-5280-0341A...03



Velocity Check - 2

D1331

A0TA —90

SNSOVI|~—— ADH

IIN0aT> Woayd> LIFI0[dA (O1°'d 2andyg

d4 L

N 10dS¥

— V10K

dLd

HiIK

[901]

€OVI VOd 1NH4

—————— TdS1L
0dSL
MDD |= - -— OSdSL
21qeua yortms |
runoy oS cZTdS
< = 00ZdS
42170
eEe—
19saad
IND f—— dldx
193UNo2 #I! - VTOM
N
21240 dl1d

D-43
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D1340

Velocity Error

Exrror Multiplex 3Byte 1,
designated capstan speed is exceeded during write operation.

No

I
i
w
!

bit 1.

Velocity error is

Problem in

Check the capstan pulse
waveform while perform~
ing continuous read off-
line from FMT. (LO130)

Replace the dis-
ribution PCA.

1s CPA
CPB normal
(D1321

Yes

Replace FMT FCA
1A05.

Yes

Specific device?

Capstan
tacho pulse ok?
(K0110)

generated when

the

Observe and check DA
counter output with an
oscilloscope while re-
peating the GO-5TOP
operation with the field
tester. (LO130-3).

No

Replace the
Capatan motor
(L01390).

Recover?

Ko

Replace FMT PCA
1A08.

( Normsl end ]

BO3P-5280-0341A...03
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D1350| Early Begin, Slow Begin, and Slow-End Read Back Check

Normal
end

Early begin read back check (DSBll, bit &)

Error is generated in the following cases:

(1) When data-byte (800 bpi) or DBOB pattern (1600/6250 bpi) is
detected within time (a) (see Figure D.11) at write command
execution. (Data is detected too early.)

(2) When IBG is detected during writing (WOK signal on) at 800 bpi
(IBG detected too early).

Slow begin read back check (DSB11l, bit 2)

Error is generated when data-byte (800 bpi) or No. 5 pattern (1600/6250

bpi) is detected within time (b) (Figure D.11). (Data is detected too

slow.)

Slow end read back check {(DSB1l, bit 1)

Error is generated when IBG is detected at over 70 QTP after block end

detected after write end.

Probelm in No
pecific devicel i
Perform LWR command
from FMT. (D3040)
Clean the following tape |
assemblies per Section J: '
1, Capstan roller
2. Tape guide Data normal No
3. Alr bearing egecution normal?
4, Head
Yes Trace signal by
referring to R/W
circuit block
Replace FMT PCA diagram.
Problen 1AO5 and distri- (Dz010 to D2041)
resolved? bution PCA.
No

1. Check and adjust vacuum

and pressure (K0190). Yo
2. Worn read/write head
(L0010).
Perform FPMT offline 1
diagnosis. (See Part 1.3 Rormal
of field tester section.) end

BO3P-5280-0341A...03 D-45



D1350

Early Begin, Slow Begin, and S5low End Read-Back Check

Write begin

WOK l'l
WOKR 1
WIND | L

]
=]
]
~J
bR

| . |

jie————Time suitable for R/W — =
gap passing 100%

! 107%

Figure D.11 Slip check timing

BO3P-5280-03414...03




D1400 ! Status Command and Control Tag Response Check

The FMT uses three tag signal lines (Status tag, Control tag, and Go tag)
to control the MTU. The FMT uses the status tag line ip conjunctien with

the control tag line as a command tag line when both the status and the
control tag linee are activated.

When the FMT uses the status tag, control tag, and command tag lines to
control the MTU, the FMT receives a response from the MTU. When the
response is not normal, the status tag response check, control tag
response check, and cormmand tag response check are set.

FRUl (DSBl4) ... Control data

(Content of DVBO register)
FRU2 (DSB15) ... Response data

(Content of DVBO register)

Status tag Yes
response check
reject code?
|
D1410
Command tag Yes
response check
reject code? ‘
D1420
Control tag Yes

response check? !
D1430

BO3P-5280-0341A...03 D-47



D1410

Status Tag Response Check

D-48

Table D.4 Response check with status tag control

Control Response
(FRUL) Function (FRU2) Time out
bit check
Set ERASE ERS=1, LWR=0 500 ms
bit © (M FWD=1, BWD=0
Set read BWD=1, ERS=0 500 ms
bit 1 forward FwD=0
("1 WR =0
LWR=0
Set read BWD=1, ERS=0 500 ms
bit 2 backward FWD=0
"M WRS=(
LWR=0
Set read ERS=1l, BWD=0 500 ms
bit 3 backward FWD=1, LWR=0
(lllll) WRS=1
Reset MTU TU check = 0 10 us
bit & (" (DVINT = Q) (100 us)
Set 1600 = ¢ 13,6 ms
bit 5 GCR/NRZI
(“1‘.')
Set PE 1600 = 1 13.6 ms
bit 6 i) SAGC = 0
’ Set LWR LWR = 1 13.6 ms
bit 7 Reset LWR LWR = 0
(ﬂlll)

BO3P-5280-0341A...03




D1411

1
Status Tag Response Check = Z

Check contents of PRUL, FRUZ ... See Table D.&
1} 1 2 3 4 5 6 7
f !
Control Set Set Set 6250/
Set Writ MTU Set t
| FRUL (Sense byte 14) :ﬁ;se Read Read S:a:u; ¢ Regec | SAGC or 1600 i:;’““‘
: Forward | Backward Set NRZI
Response i ;
FRUZ (Sense byte 15} | ERS FWD BWD WRS TU Check | SAGC ON 1600 LWR
! ] ; :
ore than Yes
one bit of
Replace
FMT PCA lAD4.
No
When only one MTU
Operate the MIU by No
connecting it teo
| another unit address. Seplace FMT
| Yes PCA LADY.
! oK?
L Yes
Replace FMT No
PCa 1AD4.
Execute the t -
Yes LWR command. ! 0
' (D3040} ;
1 |
Mo |

1

Check the cable connection between
FMT PCA 1AO04 and the distribution
PCA.
PCA,
before the replacemenc, operate the
MTU to verify the problem.

If OK, replace the distribution
When there is an MTU available,

rror occcurs at
time executing
LWR command?

é |

Ko

Check FMT-MTU interface
cireuits (D3020).

Norma
Epd

Replace the cable between
the FMT and the MTU.

Yes

Execute the
TEST MTS

Routine.

Recover?

No

Check the status
control circuit of MTU.

BO3P-5280-0341A...03A
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D1420| Command Tag Response Check - 1

( Start )
 }

Check contents of FRUl (Sense byte 14),
FRU2 (Sense byte 15) (D1421).

s FRUI
02-0B or 80-FF?

Y

Replace PCA
1A04.

Yes

|

Execute a LWR
command (D3040).

L]

Troubleshoot using
the error code,

When only Yes !

one MTU Check the FMT-MTU

interface cirecuit
{D3020).

Substitute the MTU (when
pessible) to verify the

problem.

No

OK?

Yes

!

Replace distribution
PCA.

Recover?

I Yes

@ |

Continued on end
sheet 2 of 2

No

D=50 BO3P-5280-0341A...03A



D1420

Command Tag Response Check =~ 1

Continued from
sheet 1 of 2

FRU1 No

= 80 - FF?1—"

Yes

Tag-IN
response cgzzix“\s\‘Yes

byte 11, bit
72

Does

<bit 3 of FRUl indI>»_ reS

D1440

( D142z )
(1440 )

ate 17

No

.
E

Check that the lower 4 bits
of FRU1l are in agreement
with rthe upper 4 bits of
FRU2?

01 23456 7

77

4 5 6 7

FRU1

012 3

77

FRU2

Check that the lower 4 bits
of FRUl are in agreement
with the lower 4 bits of
FRU2?

01 2 34546 7

FRU1 ,/////%

Yes

In agreement?

lNo

|

i

Check the communication-
register circuit of MTU.

!

Replace MTU PCa 1A06.

Replace FMT PCAs
1404 and 1A07.
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Command Tag Response Check - 2

Dl421
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D1422 Command Tag Response Check -~ 3]

FRU1 Tes

=02 or 037

No

FRU1
=06 or 077
Y

Set/Reset streaming

FRU2,
bit 0 = 17
Yes

Check the MTU space/ |
backspace, See field
tester $2X, §3X, §6X,
and $7X commands

FRUZ, bit 3
orrect?

Check the Set/Renet
stresming circuit of
MTU. (See M1000 S0X
commands )

Replace FMI PCas
1A04 and 1A07.

Check low alice
circuit of MID.
K130

t
Check the circuit of
LWRZ of HTU. (D3040)
r

-

Replace MTU PCA
LAOS and 1A06.

BO3P-5280-0341A...03

Ko

Replace FMT PCAs
1402 and 1A0T.
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D1430

Control Tag Response Check

Table D.5 Kesponse check with Control Tag

Replace the cable
‘ berween the FMT
|

and the MTU.

Check the cable between FMT PCa
LACL and di{atribution PCA, 1f
OK, replace distribhution PCA.

! Yes
Recover?

i No

——

Perform MTU
disgnostics

D-54

Yes
Recover?

Hormal ™ No

R — B
Check FMT-MTU inter-
face civrcuit (D3020)

BO3pP-5280-0341Aa...03A

Control: | Responae
PRUL ‘ Function | (FRUZ) Time oyt
k- 1
T
bit 0 | i ;
~ . Level set |level Test 0“2 ) 500 ms
bic 2 i
Set { 1
bit 3 Test-Hode ' 128¢ Mode | 500 ms
H
bit & | Sec EMK G EMT = 1 500 ms
|
: IDSE = 1
bic 5 | Set DSE i (alsc READY = 03 500 ms
t
: REW = 1
bit 6 ! Ser REW | (also READY = Q) 500 ns
: UNL = 1
bit 7 } Set WL | (\Tan READY = 0)] 200 ™
Starc
Check contents of FRUL, FRUZ .... See Table D.5.
0 1 2 3 [ 5 5 7
Control ... FRUL Level TeatELevel Teutibevel Test | Set Set ‘[ Set ; Set Ser
(Sense byte 14) ¢ | 1 ! 2 ' Test Mode Error mark i DSE 1 REW : UNL
- ‘ L
t ! ” : ! - *
Response .. FRUZ cheln'ru: fl.evel Teu!bevelz'rea:i Test Mode - SE ! RV L um
(Senae byte 15) _ j 1 [ S B __l___ o | !
|
Two or
more bits 3-7 Yes . __ .
of FRUL 1
R4
. Replace PCA
'Na 1A04
Tes Recover? Yes S
-«— When oaly
When posible, substitute one MTU ‘Ko I o
the MIU to verify the ' !
problem. +
Replace PCA
1ADT
T Yes Recover? > Yes
Replace m1 ! Recover? T
PCA 1AD4 fre
' {Execute a LWR command. ¥o
i (B3040) Normal
¢ end
i s
= Execufe the
‘ ¢ ‘ 'TEST MTS'
‘ *No ‘ test routine
I



D1440

Tag In Check

Error is generate when TAG-IN signal response does not arrive from MTU

within the prescribed time.

(Prescribed time = 3 through 7 us)

When possible,
substitute the MTU to
verify the problem.

Replace the cable Replace PCA
between FMT and KTU. LADG,
Recover? Yes Yee Recover?
No Bo
HORMAL
Check that one of END Check if there is status
bits 02 of Sense
byte 10 is on tag response check (byce
¥ . 10, bit 0}, command tag
Tesponse check (byce 10,
bit 1), or control tag
response check (byce 10,
bit 2),
Tes Yes

FRU1 No

Chacks?

(byre 22)
=E8?

Yes

1
Perform MIU Replace FMT PCA
diagnosteics. 1AD7, 1A0Z, and
1AOL.

FRU1=E8;

Indicating an error
occurs vhen an attempt
is made to sense the
MIU st the time of
command initistion.
(Bafora initial

status positioming).

Ko
Recover?
| Yes
. Replace distribution
PCA.
Yes
Racover?
No
RMAL Check the interface
Rg“D between FMT and MTU

(D3020).

BO3P-5280-03414A...03
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D1450 |Read /Write Overrun - 1 (Reject Code 125)

Sets when the write and read operations of one data block are carried out
over 15 m or the time interval equivalent to 15 m run. ...... RWIO

FRU1 (DSBl4) = 77

Error
in read
operation?

No ( p1452 )

i

WRT operation. |

Yes

Yes

Yes

occur in another

Occur on specific MTU. y ( p1451 )

Connect the faulty MTU
to the unit addreseof
another MTU having ne
error and execute it,.

Yes
Error?

1 ( piasz, }
Check the cable between

FMT and MTU ,. See D3021.

[Replace the cable?]

Recover?>~—fr-q?."__._.__ Yes
Yes
Reatore the MTUs to the Check the MTU
original configuration. A7000 A7100.

D-56 BO3P-5280-03414...03



D1451

Read/Write Overrun - 2

( Start)

Read a tape containing a
normal data block.

&

Replace FMT
PCA 1A06.

Recover?

No "”’;;;;JEEEEEE:::>

Yes

”’,,—”7

Yes

|
No i
|
|
!
§

|

PCAs one at & time while
checking for recovery:
1A02, 1A04, 1A05, 1A08.

Replace the followidng FMT

Yes Recover?
No

Replace distribution PCA,

Normal end

Y
£s Recover?
No

error other than RWTO.

The reason for no recovery is that
IBG cannot be recorded or detected
codrrectly. Read the tape which is
erased 20 m or longer. If IBG is
detected, the 20 m check (Reject
Code 02Z5) is set and causes an

1s there
an error other than

Yes

RWTO?

No

RWTO

IBG cannot be detected
correctly, Observe a
READ eignal and check IBG

detecting circuit (D1453).

IBGC cannot be written
correctly. Observe a
WRITE wave and check IBG
write circuit (D1454}).

BO3P-5280-0341A...03
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D1452

Read/Write Overrun ~ 3

o I

Starc )

RWTO with hesd apartation

Chack wvhethar the Langch of the
data block {4 Lomgar tham 15 m.
Raad the daca block.

la WTC
detectad by reading
» data block with
less than 15 m*

i
H
H
{
|
!

%o  Block length 15 =

Conomct tThe WIU te
another unlt address

kaad the cate block
writteo by snother WTV.

Error?

Read impossible.
Chack tha taps.

Ho Thare {a a HTU with no error.

Error?

Yaw

An error occurs
ir another NTU.

lapalce FNT
PCA 1ADS.

Replace the following
FHT PCAw one at a Lima:
1AD2, LADh, aad lADS.

Coumece the HTD Chat CEGESAATIOR, Lo Chi Mderane
o} the HTU which con rasd with mostror, Rest the
Thpu redorded by cha HTU vhich Coussd tha 4rrac

Raplaca distri-
butien PCA.

Raplace distribucion
PCa.

work Lape. (Rafer to ¥
Temter vaccionif cace

Write & shorc block ceing a
Le

An arrof cthar

Crack: tha cable betwean
PMT and MU, (D3021).

Cable
normal’

ATOOO
A71000

Raplace the csala
betwmen FMT and WIU.

Recovar>

Check the arror
uaing the Error

Eestors Cha NTUn
to tha original
configuration.

Ha error than RWTO
EVTO arror?
Lhecs the teed data of che WTU Check wherher the iape
LI rung &¢ long 15w
when writiog. Code Tabla.
I
|
Tapse Yes
ryn 13 &7

Replace FNT
Poa tags.

Check 136 datacting
circult of FHT.(D1433}

kacouer?

No

A

Check timar trap
ciccuic of FnT,
(DI45%)
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Time Sense Decode Circuit

D1453
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Write Data

D1454
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.|P1455 | RWTO Trap

FTP pulses generated from CPA and CPB tach signal are counted by 16 bit
counter. When the counter overflows (65536 count), TMINT signal 1is
generated and a microprocessor trap occurs. If FTP signal has been
generated correctly, the trap takes place after 8,23/4.94/3.09 eeconds
have elapsed in the 75/125/200 ips speed mode. GO signal to the MTU is
turned off if IBG has been detected bebore the time elapse.

D— o .
(T = Tes 0
Tazhe E !
signal PV} iri J 1% wits TNIFY A cho BTec
T pemerace | T ’—j '.m_( countar! | ARE emm—ree—— e I35 e | e comentT

TREK THP
Timar ian—— FTT citeult
.'_‘ur. o] Saz by -01_. R >
: . w1 | LAl? 1007 o
. L]
1

gt more LAl 7
i)
Mode comtr.
ahould be
MOl
L2
Tor FIF count mod
14282 pules
_—L - i £ fle
=) _ ] e : P
(2] ]
Lo
GO lia0e mar —
AFEF LAGs 33T —_————-
WOKA[LADS AAL'
]
LRC S — —
—
W D4
[ r—-ﬁmw--'-—--—-...---,.,
- e e ——— -

G353 FTP (814.7 x; MIN

v
“Mpa ...

.23 wec
i2Mpu ... .96 bec poyp.us
io0toa ... 1.0 sac 1800214, 02

Figure D.14 RWTO trap
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D1460 | Missing Position - 1 (Reject Code 035)

When a data check error is generated in write, Read or Read backward
command operation, the information concerned with the length of block
recorded in the operation is stored in communication register of MTU. For
error recovery the Back Space command corresponding to the Read and Write
command or the Space command corresponding to the Read Backward command is
igsued. The space length (associated with Space or Back Space command) is
compared with the error block length stored in communication register.
When the difference between the lengths 1is larger than the requirement,
Reject Code 035 is generated.

FRUl (DSBl4) and FRU2 (DSB15) provide inforamtion of the length
discrepancy.

Sign binary digit Quantity of discrepancy
A
FRU1 FRU2
MSB ﬁ LSB

'0" .... Space or backspace more than the blocklength by described TP
counts.

'1' .... Space or backspace less than the block length by described TP
counts. (two's complement)

Start

( Dl46l }

| Replace FMT PCA 1405. |

Yes
<7 Recovered?

No‘
NORMAL

END

Replace the following
PCAs in order:

1A02

1404

1A06

Distribution PCA

D-62 BO3P-5280-03414A...03



D146l

Migeing Position - 2

Check for abnormality
of capsetan. (K0110)

BO3P-5280-03414A...03
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D1465 | Missing Tape Mark (Reject Code 3léﬂ

After instructing MTU to search for Tape Mark Search in order to perform
Space File or Back Space File command an error occurs:

1) When Tape Mark block cannot be detected correctly, though MIU enters
ready status.
(Bit 7 of TU sense byte, (Tape Mark) is 0.)

2) When MTU detects an interruption (except BOT detection and Tape
overrun of the MTU).

Note: 1In this case, RWIC (Sense byte 11, bit 0) is &also generated.

Start

Yes
specific MTU?

Perform LWR command {D3040).

Yes
Correct?

i

Check whether a tape stops
No somewhere except Tape Mark
when Space File command or

Back Space File command is
Replace the following performed for a tape con-
FMT PCAs: taining only data blocks but
1404 not Tape Mark or for a tape
1407 at specific section.
Distribution PCA

D-64 BO3P~5280-0341A...03



pz000

Data Check

Data check occurs when the followisng errors are detected:

(1)

BR/W and intermal circuit error:

CRC error

Uncorrectable error/skew error
Partial Record

Muitiple track error/LRC error
Migcellaneous Data error

End of Date check/VRC error

Detaile of Miscellaneous Data error

(2)

IBG Detected

Start Read check

CRC 111 check

SAGC check/Noise error

P compare

Skew error

Write Error Count Overflow
Envelope check

Write Trigger VEC

Tape speed error

Early begin read back check
Slow begin read back check
Slow end read back check
Velocity error

MUX byte
byte
byte
byte
byte
byte

DSB
DSB
DSB
DSB
DSB
DSB
DSB
D53
DSB

BSD
BSD
BSD
MUX byte

11

12

11
11
11

O NWOWWBO MW VoD

e i

®rTOT.

/W dace erTors;
Refer to B2O01, 2 for 4 descripriom of each

Chack error track from sanse dats.

© 6250 bpl error Lrack
Track at which dropour, invalid pattern,
phase srrOr gemarated.

o i%00 bpi error track

Track vhere dropout, phase errer generated.
o 800 bpt arror track

Track at which efror generated when there

Wil an ertor at a single track.

‘1" is ser in biew B, 7 when there was an

¢rrer, but the crack is unknown,

BO3P-5280-0341A...03

D-65



D2001

Data Check Sense Byte Explanation - 1

® Uncorrectable error occurs:

()
(2}

When recoverable VRC error generated at read (read backward
command ).

When VRC error generated at write {LWR command). (May have CRC
error set also.)

® Multiple track error/LRC error occurs:

(L)
(2)
(3)
(4)

e Skew

(1)

(2}

When there is a pointer of 2 tracks or more at 6250 bpi write
(LWR command).

When there is a pointer of 3 tracks or more at 6250 bpi read
(read backward).

When there is a pointer of 2 tracks or more at 1600 bpl read
(read backward).

When 800 bpi horizontal parity check error was generated,

(Error Track may have been reset by RESYNC at 6250 bpi read
operation.)

error occurs:

When excessive skew detected at 6250/1600 bpi read, read
backward, write command.

6250 bpi write RIC-ROC 2
1600 bpi write RIC-ROC 14
6250 bpi read RIC=-ROC 30
1600 bpi read RIC-ROC 15

When excessive skew detected at 800 bpi write, write tapemark
command.

e End data check/CRC error occurs:

(1
(2)
(3}

When postamble cannot be detected at 1600 bpi read operation. (No
READEND)

When postamble is not all "1"s at 6250 bpi or not all "0"s at 1600
bpi.
When postamble is too loang.

® Envelope check occurs:

When

Notes:
(1)
(2)
(3)
(&)

D-66

dropout detected at 1600 bpi/6250 bpi write operation.

Envelope check does not cause Data check at 6250 bpi operation.
Use D2010 - D2020 for 6250 bpi.
Use D2030 - D2032 for 1600 bpi.
Use D2040 - D2041 for 800 bpi.

BO3P-5280-03414...03



D2002| Data Check Sense Byte Explanation - 2

e Start read check

(1) VWhen IBG 1is encountered before data detected after block is
detected (at 6250/1600 bpi operation).

(2) When data is not detected within the prescribed time after block is
detected (at 6250/1600 bpi operation).

e Partial record
When IBG encountered in data &t 6250/1600 bpi.

e IBG detected
When IBG is detected while reading data at 6250/1600 bpi write command.

e CRC error occurs:

(1) When CRC is not normal pattern.
(2) When CRC III error is set.

BO3P-5280-0341A...03 D-67



D2003 | Explanation of CRC III Error

# CRC III error occurs:
(1} When CRC-B byte and CRC-D byte match at 6250 bpi write
(readcommand).
(2) When CRC-C byte was incorrect pattern (at 6250 bpi read backward).
(3) When CRC-B byte and CRC-C byte didn't match (at 1600/800 bpi write

command ).
~w=——=—= CRC error get =—-——————-
CRC CRC
from controller -
I e sl vt M Write| to MTU
fer Cir- F——=>
v Buf- cult
fer
AB
< pEc k&
to controller
CRC 6250/1600 bpi
g[ ToC — from MTU
—— S——
1 OR FBut- Cir- M
CRC ﬂ fer cuit
D Demodulator
800 bpi Circuit
Figure D.15 CRC generatiom circuit
Mode 6250 bpi 1600/800 bpi Sense
A¥B A¥B P compare
B#¥D B¥C CRC III error
A¥ B A¥B P compare
Read
B#D - CRC I1I error
A% B A ¥ B P compare
Read
backward |C¢¥Match pattern - CRC III Error

CRCA : CRC pattern is generated from transfer buffer input.
CRCB : CRC pattern is generated from transfer buffer input.
CRCC : CRC pattern is generated from read data.

CRCD : Set CRC of read data at 6250 bpi.

When CRC III error or P Compare error is indicated (in the DSBll FRUl
and FRU2 described below).

0O 0 G 00
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D2003 | Explanation of CRC III Error

FRU1 (DSB14)

7 6 5 4 3 2 1 0
N o' ‘o’ 1! 'g! ABRPC DBCK (WVRC)
S S i
This code indicates
that detailed CRC
irformation was Deskewing

stored on FRUIL, bit
4 - 7, and FRU2
successfully.

FRU2 (DSB15)

7 6 5

buffer check

A/B register
parity error.

4

3

2

kMCRC | *MCRCZ EP/=CR

B=/D

B=/C

*MCRCC

A/=B

XBIC

Contents of CRCST register

e *MCRC (Not match CRC)

"1" when CRC pattern generated as a result of read operation is not

normal.

e *MCRCZ (Not match CRC zero)
"1" when CRC pattern generated as a result of read operation is not all

'0's.

e EP=/CR

"1" when CRC pattern does not match EP (error pattern) register.

e B=/D

"1" when CRCD does not match CRCB.

e B=/C

"1" when CRCB does not match CRCC.

e *MCRCC (Not match CRCC)
obtained from read data excluding CRC byte is not

1" when CRC pattern
normal.

e A/=B

"1" when CRCA does not match CRCB.

¢ XBIC

Transfer buffer bus in check, "1" when illegal XFR Buffer input data is

applied.

BO3P-5280-03414A...03
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D2004 Error Count Overflow

The error counter is incremented if EVC (Envelope check: DSB12, bit 1) is
generated as a result of performing the write operation in the 6250/1600
bpi mode. When performing write cperation in 6250 bpi mode, if the error
counter reaches $00 or $80, ECOVF (error counter overflow: DSBl2, bit 2)
1s generated. ECOVF is generated each time 128 EVC errors are detected.
The error counter is provided for each MIU.

Confirm that DCK and EVC are on,
and error counter is $00 or $80.

No

[Replace FMT PCA 1406

Yes
Recover?
No
NORMAL
END
Perform LWR command
(D3040).
No
Correct?
Yes

Use Error Code
Table to isolate
the problem.

Perform MTU diagnostics:J
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D2010 6250 bpi Data Check -1

Yes
Read a previously Continued on
written tape. sheet 2 of 2
Does dat No
check occur? }
Yes Issue LWR command from FMT

in OFFLINE mode {D3040).

Observe and check each signal of
D201l during the LWR operation (Refer to Note 2)
is performed from FMT in OFFLIRE
mode. (D3040)

No

<:,-Da:ues WVRC
error occur?

Replace the

Yes FMT MTU inter-
face circuit

Replace the FMT (distribution)
MTU interface Replace PCA PCA (D3020).

circuit (distri-| |1AD6.
Replace PCA 1A02 bution) PCA
or 1A04 (D2020) (D3020).

(Refer to Note 1).

Recovered?

NORMAL
END

Check the FMT write
circuit according to
timing chart D2012.

Note 1l: How to search error track:

(1) Place the FMT in offline mode and perform LWR command (D3040)
(2) After the LWR command is performed, an errored track can be
checked by displaying the register at $22.

Note 2: How to search error:

(1) Diseplay the contents of the register at $24.
(2) WVRC is bit 3.
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D2010| 6250 bpi Data Check -1

From sheet
1l of 2

Dirty head? Yes
Clean the read/write
head (Sectiom J).
Write opera No
<:~tion error? _]
Check and adjust the read
Yes level (K0130).
Check and adjust the
read level (K0130). Yes Correct?
No
Correct? Yes
No NORMAL 7 1, Read/write PCA

END 2. Read/write head

3. +12 V or -6 V voltage
Check and adjust (A7000) (K0250)
write voltage (K0160).

Correct?

Yes { A7000 )

Replace read/write
PCA or head (A7000).

Kote 1: How to search error track:
(1) Place the FMT in offline mode and perform LWR command (D3040)
(2) After the LWR command is performed, an errored track can be
checked by displaying the register at $22.

Note 2: How to search error:

(1) Display the contents of the register at $24.
(2) WVRC is bit 3.
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D2011 6250 bpi Data Check - 2
TSHSO - LAD2 AH3
" r- " 387
" 2. ™ apz
"n3- " AH1
" k- " agl v Vrite/
"s5- " BEL =t Texd
" 6- " M3 Pea
R B BBS
L] 8 - L] “2
Deakeving Data TSHS0-8 +12V
buffer  Jori0f i Jetection il e
DYBIo-8 | |
circuit circuit WTU _&F
inter- | Powet "‘uv’v—-ojw
face | it t24v ~l
L
s 8 SR e W
w2 st | ar )
(-4} [ eurc ["‘u"fx; I
| *mox [ZA1-2]
*SP7S _| L _zmp o Wrice/
+sP125_ | ) = read
—— | P1600 FCA
. VHSP
VFOS
aw0sc ._:mu o7 p i ﬂ-— CEBAJ-1 ... bit 3
=# . CHEJ-1 aee ™7
1402 1404 | LIl ... % 3
[FRO-FLE] (ArS) cmu-i . g
8] CHOJ-L M |
G HPIJ-1 ... " D
CHQJ-1 eve T B
(MAP D2021) CHRJ=1 e M A
/
-4
CRVAVAVAVAVARNE: @
—
Check the wave-form during write DVBI0 - B
by Field Tester. {(K013Q)
1) Sat 9042 fci (GCR wode) after TSHSD - 8 }
being 3200 fei (PE wodel) ... ¥ > 1.0V act 75 1pa at 75 ips
for a few seconds. __] 15.3¢1. 5pm_] | 7.420. 508
) Set 9042 fci after ser ... V = 2.0Val5I B N e TR sue
SAGC. -4l.Ous 420,
at 200 1ps at 200 1ipa
1) Perfors the tape running backward 5.7+0. 5pe 2.820. 50

which is wrictem ........... ¥ 21,0V
in 9042 fel.

Figure D.16 6250 bpi data check
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Read Data Flow and the Performance of PCA (6250/1600 bpi)
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D2021 Demcdulation Circuit Trace Flow -1

[ Start )

1

Check input signals
shown at D2022,

Check the output
signals of *SRICO-8
showm at D2022.

re all the
input signals except
TSNSO-8 correct?

No

No
Yes

Check the output signals
of *PEKP0-8 shown at
D2022,

Check the output
signals of *DEMD)-8
shown at D2022.

Are the output
signals of *PEKP(O-8
correct?

Ne

Replace FMT
PCA 1A04.

No
Yes

Are the input

Check the output
Blgnale of PHEQ-8
shwon at D2022.

signals of TSNSO-B
correct?

!

Trace the bad
signal or
replace FMT
PCA 1A02 and
1A06.

Timing correét? No

Check the output
signals of *SP200,
*SP125 and *SFP75.

Note:

(1) See next page for input signals.
(2) See following page for output signals.
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D2022 Demodulation Circuit Trace Flow - 2
Table D.6 Input signals
Bit
Item | Signal name Contents Reference
0 1 2 3 4 5 6 7 8
1 | Peak signal | Read pegk position Figure D.19
{DVB10~8) signal from MTU AA3 | AD6 |ADU JAGS [AGY |ALX |GA9 |BAX |BDZ ! Table D.8
2 Time sense VFO input changing
(TSNS0-8) signal AAU/AAV |ADY |AHZ |AK1 |AKV |BAG |BDS |BDé | Figure D.21
Error genera- | Read peak position Ordinarily
3 ited signal signal from MTU AB7|AD3 jAEV |AH7 |AHW |BB1 |BB3 |BE2 [BEW | +2.4 V
(IPHEO-8) +5.0 v
4 Read CK Read start signal )
{*ROK) signal from MIU AL? Figure D.21
5 Z read Signal indicating
(*ROK) 800 bpi ARG
Backward Signal indicating
6 (BWD) tape running A6 | mmemee-
direction
7 | Write clock | Clock signal of Figure D.20
(*WOSsC) basic frequency AKU Table D.8
8 VFQO start Signal to reset
(*VF0S) VFC and start AKS8 Figure D.21
9 Speed signal | Signal indicating
{*HSP) tape speed AL3
1600 signal | Control signal
10 | (P1600) indicating record ALS
density
High gain Control signal
11 signal indicating record BB5 Figure D.21
(HIG) density Table D.9
12 | Phase OK S5ignal to start
(PHOK) data demodulation AR4 Figure D.21

BO3P-5280-0341A...03
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D2022] Demodulation Circuit Trace Flow - 2

Table D.7 Output signals

Bit
Item | Signal name Contents Reference
0121314 516|718
1 Peak pulse Rising and falling
(*PERPO-8) (pulses of peak signl|AA8|AD] |ADZ |AH] |AGY |AKZ {BA4 [BD3 (BDW |Figure D.19
2 Read clock Clock to get
(*SRICO-8) demodulation data |AA6|ABX|AD8 |AEX |AGX |ALB |BBU |BZY |BDX | Figure D.22
Demodulation | Data recognized
3 data with 1 &nd 0 AV3 [AE6 [ADV {AHS [ARU AKY |BBU|B2Y |BDX | Figure D.22
{(*DEMDO~8}
4 Phase error | Phase error
{PHEQ-8) detected signal AAS |AAX |AEW | AG4 |AGV |ALW |BAL [BD] [BD8 | Figure D.23
5 *SP200 Signal indicating AEl
*5P125 epeed function of AK3 —_—
*SP75 VFO AXS
Table D.B Cycle of Tl and T2 Table D.9 High gain
Record I Record
density | Tape speed i Tl and T2 density |Write/read *HIG
200 ips 555+ 100 ns Write +2.4 0 +5.,0 ¥
6250 bpi
125 ips 885+ 180 ns Read Figure D,.23
6250
bpi 75 ips | 1475+ 300 ns 1600 bpl |Write/read | +2.4 ~ +5.0 V
.50 ips 220+ 0.5 us
200 ips | 1.56+ 0.3 us
125 ips 2.50+ 0.5 us
1600
bpi 75 ips | 4.20+ 0.8 us
50 ips 6.25+ 1.3 us
I
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D2023

Demodulation Circuit Trace Flow - 3

*ROK

DVBIr——":q Ff; ~
T ]

Figure D.19 DVBI and PEKP

L T2
MOSe—T—TT1 7

Figure D.20 WOSC

-— —
DVBI
o —— | -
i — | | -
AVFOS —
pHox — —
Figure D.21 Input timing
At 6250 bpi
DVBI ___f L LT —
*SRIC
T T 1T 7T 1T T T 1
*DEMD 1 —
At 1600 bpi
pver —4 L S I S
*SRIC ] I i ! |
*DEMD J
Figure D.22 Output timing
At 6250 bpi
*SRIC
T T 1
PHE ——i {Error of 1 bir cell)
At 1600 bpi
*SRIC [ I | | |
A — N S

(Error of 1 bit cell)

Figure D.23 PHE timing
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1600 bpi Data Check - 2

D2031
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1600 bpi White Time Chart
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D2040

800 bpi Data Check - 1

|
/i\ Yes

< NI problem?

No

1

b

|
Observe and check each sigpal
of D203]1 while repeating write
or LWR operation from the FMT
in the offline wode.

Issue LWE command

in 6250 or 1600 bpi
mode. (D3040, R0130)

' No
Replace PCA @
1AGY

Yes
Ho
|
Yen
mm Replace PCA

LA06.

Read/write
head dirty?

|

Clean read/write
head per Secriom J.

Check and adjust the
read level. (F0140)

Refer to
D2010 or
B2030.

-
t

Check and adjust tha
read and write skew.
(X0150)

Check and adjust the
write voltage. (KD160)

Yes

1. Replace the read/write

amplifier PCA.
or

2. Replace the read/write

head.
or
3. +12 ¥V, -6V woltage
trouble (KO100).

Baplace the
read/write
amplifiax PGA.

BO3P-5280-03414A...03
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D2041

800 bpi Data Check - 2

D-84

BO3P-5280-0341A...03

Bit 0: 1A04 AAB Bit 0: 1A04 AA3
Bit 1: 1404 AD1 Bit 1: 1A04 AD6
Bit 2: 1A04 ADZ Bit 2: 1A04 ADU
Bit 3: 1A04 AHl Bit 3: 1A04 AGS
Bit 4: 1A04 AGY Bit 4: '1A04 AGY
Bit 5: 1A04 AKZ Bit 5: 1A04 ALX
Bit 6: 1AD4 BA4 Bit 6: 1A04 BA9
Bit 7: 1A04 BD3 Bit 7: 1A04 BAX
Bit 8: 1A04 BDV Bit 8: 1A04 BDZ
FB1 (SA1l through SA7) AA9
Transfer Analog
buffer unit
NRD 0 through 8 (3)*PEKPC through 8
DVBIO through 8
1406 1A04
(YAl through YD8)
(ZA1 through ZD8)
Distribution PCA
' P
L
(1a1)
RV Read/write
amplifier
PCA
R/W
Power +12Vv head
supply 11V, +24v +5V
unit -6V
PCA
la02 —
in MTU
v -
Read/write |
amplifier
Pc?:)
CHAJ-1 ... Bit 5 (Track 1)
CHKJ-1 ... Bit 7 (Track 2)
CHLJ-1 ... Bit 3 {(Track 3)
CHMJ-1 ... Bit 8 {(Track 4)
CHNJ~1 ... Bit 2 (Track 5)
CHOJ-1 ... Bit 1 (Track 6)
CHPJ-1 ... Bit O {Track 7)
CHQJ-1 ... Bit 6 (Track 8)
CHRJ-1 ... Bit 4 (Track 9)



D2041

800 bpi Data Che

ck - 2

O

N\f\&b'ov *10%

Observe the wave form while repeating the
write operation in 800 feci (NRZI mode) from
the field tester. (K0130)

LWR operation 1t '1T ot 1t tar rQf

2

®

*TDDTO.8 | L ] l

*PEKPOVE ™ U U U

Read/write operation '1' '1''0" '1"'1'‘'Q’

z

{w)

*gppTO8 — LS L TL L1

*PEKPONVE — U\ U

Figure D.26 800 bpi data check
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D2100 Noise

Neoise error occurs when:

(1) Data check is set to on during the read or read backward command.
(2) A noise block is detected read or read backward command.
(3)

Data 1s detected during the erase, write tape mark, or write command.

‘ Start )

Check that a "data check: (caused
by other than noise) is sensed.

11} "
Yes Déta check" signal is
< caused by problem
_‘\\‘{other than "noise')

Use Error o
Code Table to
troubleshoot
problem. MTU problem?™>Y¢S -*1
No Check the MTU while
repeating erase operation

Replace FMT from FMT in offline mode.
PCA 1A0S. l
NORMAL N Y
END ° €s 0 mV or less?

While repeating erase from Ro
FMT in offline wmode, trace
the cause of noise with an Erase the tape using a
oscilloscope. Refer to different MTU, and read the
circuit diagram on the next tape using the suspect MIU
page. from FMT in offline mode.

Yes

Does noise
rror occur?

1. Replace read/write

amplifier PCA Replace read/write
2. Replace erase head, or amplifier PCA.
3. Replace head,

D-86 BO3P-5280-~03414A..,03



D2100 Noisg

*PEKPO ... 1A03 AAS

L13 e " ADl
ces " ADZ
.. " AH1
e " AGY
- AKZ
. " BA4
L BD3
" BDV (FNO)

i DNOIS

0~ L L) RS e

R/W FMT-MTU '

Circuit Inter- I I TSNS
*
face DVBION%) PEKPO.8 ~| Circutt TSNSOn8 R

l .

4
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Figure D.27 Noise troubleshooting
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D2110

P (Parity) Compare

P compare means FMT parity check or compare check.

the following cases.

(n

Transfer buffer check (A¥B):

P compare occurs in

when the comparison between transfer buffer input and output data

(2)

does not agree,

(CRCA # CRCB).

Parity check transfer buffer (XBIC):

When a parity error is detected in the transfer buffer input data.

(3)

(4)

D-88

Replace PCA
1A07

Ko

Replace PCA
la08.

No

i

Replace FPCaAs
lAD2 and 1AD6.

No

A/B register error (ABRPC):
When a parity error is detected in the A/B register at read operation.

Deskewing buffer check (DBCK):
When an error is detected in the ROC of deskewing buffer.

[ Start |}

Check the sense data at the
following register addressesd

DSB14 ~ Bit 2 ... ABRPC
- Bit 1 ... DBCK
[DSB15 = Bit 1 ... A=B

-~ Bit 0 ... XBIC

Replace FMT
PCA 1A06.

1

Replace PCA
1A02.

Execute LWR
command (D3040}

No
éered?

Ko

Errer
occured?

Replace PCA
1ADS.

Replace PCA
1A04

Eeplace PCAs
1A06 and 1A07.

DOD3t

Trace second
error using
the Error
Code Table.

Replace PCAs
1A03 and 1a04.

BO3P-5280-0341A...03




D2120 W-VRC Error

W-VRC error occurs when:

(1) Parity error occurs in WIDO through 8 at write trigger VRC circuit.

In this case, "IBC detected" is not set.

(2) Writing on creased tape. In this case, "IBG detected" is set.

Cstart )

| Replace PCA 1A06. |

" AE6

T o - - v
MPX ' WRITE GROUP WRITE ENCODER _] °

,  BUFFER SERIALIZER  NRZI MODULATOR i "
XBOOLE TEC G

SN gty |

1 FF A I
[FB2] -’F HHDTONS, FHT=MTU interface

! cz
— e — : c2.1w
_1 ! MASKOLS == | : *A;;;;j::::]__ N
b |
|

| |
‘ Li cH j _

{FA2}] INHIBIT TRACK
|f | [Fp1]
| e e e
1
WRITE FORMAT CONTROL l[FAZI
[FC3}

Write Trigger VRC Circuic

Figure D.28 Write trigger VRC circuit
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D3000 MTU Sense Error

The MTU status (BWD, NOT-FP,
displayed on field tester.

MTU

To inspect TU (tape unit) sense bytes,

TWA or BOT, WRS, ONL, READY, etc.)} can be

sense bytes representing the MTU status are listed in D3010.

use the instructions below:

(1) Set field tester ONL/OFL switch to OFL. |
(2) Set FMT microprogrem to the 'STEP' mode.
OFL
$E8, CNT MF control 'STEP'’

t

DBMFX (register address $74, bit 4) must be 'or.

$B2, CNI register write
$dd, 858
$72, SS§ Reg $74 - $00

1

Set DVAD-2, SLTAG bits (DVSEL register; 574)

$B2, CNT register write
$dd, 5SS
$72, s8§ Reg $72 - $dd
¢c 1 2 3 4 5 §& 7
T
dd: |0 1 0 ! 0|1 0[DVAO‘DVA1 navgw
STAG
MTU address

#

may be checked.

Content of DVSEL register
(D3010)

]

: Lamp information to be

indicated. *DVENE and XCAL signals are multiplexed
‘ {__, by MIXBO eignal (Reg $77, bit 2).
Lo L1 12 L3 L4 s L6 L7
DVSEL " r
($72) [TAGI |C.CRY | *DVENB| SLTAC Jnvasr DVAO | DVAl | DVA2
/XCAL
| i Device busy is 'l', if the MIV has
! been selected from amother FMT,
(2 FHT model).
Not device enable 'l' while the ENABLE switch
} on the FMT operator is set to on for the MTU
1 selected. DVAD through 2 bits displays the
i 'DISABLE' status. This bit is always '0' {f
‘ there &re nc slave units.
Cross call. This bit should be '1' when
‘ subsystem is 2 FMT type.
Tag in. This bit ie a parity bit for register DVBO.

Note:

D-90

'l' means on or lit condition.
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D3010

MTU Sense

Bytes Configuration

When the MTU has been selected, set the
DVBO (device bus out) register (register
address $75) bit, and check the counter
of the DVBI (device bus in) register
(register address $76).
Use the field tester to set the value at
address $75 {(DVBO register) and observe
the contents of address $76 (DVRI
register).

Yes

Normal?
No
NORMAL
END
Observe the signal above using an
oscilloscope. (See D3020).
MIU sense bytes
TU sense byte [+ j 1 2 3 & 5 6 7 8
Bus-out [ $01 $02 $04 508 $10 $20 §40 480 841
bbi| ($00)
Bus-in
New MISC SACC Read Handler erasse
Bit © BWID function| error VELO T 27 count O data O | Error code U | current ON
Reset |Tape loop SAGC Resd
Eit 1 HOT FP key alarm left VEL1 count 1 data ] |Error code 1 | Eandler action
Tape loop Ready Tape unit | SAGC kead Handler
Bit 2 WA DSE &lars right hold unique ID | count 2 data 2 (Error code 2 | backward status
low order
BOM paricy SAGC Read Handler
Bit 3 BOT 7 tracks error 212 count 3 data 3 |Error code 3 | write current ON
Write Test Write circuit EC Read Handler
Bit & status mode alarm atl level 23 | data 4 | Error code & 652 wlices
Dual Tape unit EC Read Handler
Bit 5 ONLINE | density | Fuse alarm junique ID level 22 | data S |Error code 5 overrun
high order
High Alr bearing EC Read Handler
Bit & TU G | density alarm level 21 | data 6 |Error code 6 PE mode
| EC Read
Eit 7 READY 6250 Load failure '! 28 20 |level 20 | data 7 |Error code 7 Tape mark
1
[ Read
Bit 8 |‘IAG-IN TAG-IN TAG-IN TAG-IN TAG-IN TAG-IN data 8 TAG-1IN TAG-1R

BO3P-5280-0341A...03
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FMT=-MTU Interface Circuit

D3020
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D3021 | 1Investigation of the Cable between the FMT and the MTU

I1f a failure occurr in a specific MTU, check the cable between the FMT and

the MTU.

Flat cable

o= D |1

10
[ )]
2
#3
¥4
[ =3
#6
17

g gy wd J S G W g S ) A0S gy

Distribution PCA

Figure D.30 FMT-MIU cable check

Visuslly inspect cable imcluding
the tors and tor
tightness.

Loop write-te-read tape unit
interface (TYIF} operation.

Error?

Change the NTU adress and execute
a loop write-to-resd tape interface
(TULF} operation.

HNo

[lun uT dia;nn-ti:l.i

Run T
diagnostica.

Connect snother MTU to the
MIU address and execute a
loop write-to-read tape unit
interface {TUIF) operatiom.

Tes

Replace 1AO4 and
the distributicen
PCA.

Replace the cable,

BO3P~5280-0341A...03
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D3040| Loop Write-to~Read Command (LWR) Execution

Execute the loop write-to-read tape unit interface (LWR TUIF) operation
offline from the FMT using the field tester, as follows:

(1) 1If the FMT is not connected with a field tester, proceed to step (2).
If a field tester is connected, proceed to step (7).

(2} Set the field tester ONL/OFL switch of to OFL. Connect the field
tester to lAQ8 on the FMT.

(3) To execute system reset and lamp test, steps (4) to (5) should be
performed; otherwise, proceed to step (7).

(4) Set field tester switches SO to S7 to $F0. (Lamp test).

L0 to L11 must all light or the field tester is not operating
correctly.

(5) Toggle the CNT switch. (System reset).

(6) L8 (ERRF), L10 (PHLT), and L11 (PERR) should go off.

(7) To set a command code, the field tester is operated in the following
sequence. When register address $3D is displayed in the register and
command code 1s already set, this procedure may be omited.

50 - 87 $B2

CNT-5W ON

S0 - 87 $80 (LWR TUIF bit)

555-5W ON

S0 - S7  $39 (SDIAl Reg.)

'588-5W ON

80 - 87 $B2

CNT-SW ON

S0 - &7 $86 (6250 bpi)
$46 (1600 bpi)
$06 (800 bpi)

S555-5W ON

S0 - 87 33D

585-5W ON

(continued on sheet 2 of 2)

D-94 BO3P-5280-0341A...03



D3640

Loop Write-to-Read Command (LWR) Execution

(8)

(9)

To set a device address, the field tester is operated in the
following sequence. When register address $3E is displayed in the
register and the device address is set, thie procedure may be omitted.

50 - 87 $B2

CNT-SW ONAA

50 - §7 $

S85-5W ON

S0 - 87  $3E

555-SW ON

AA: Device address

0 1 2 3 4 5 6 7
SBCT IIOII lloll IION lloll‘ DVAO DVA]. DVAZ

= Short Byte Count
['Wf'+ 8-bit counter

"g" » 12-bit counter

To set the byte count, the field tester is oprated int eh following
procedure. When register address $3F is displayed in the register
and is already set at a predetermined byte count value, this
procedure may be omitted.

50 -~ §87 $B2
"CNT-SW ON

s0 - s7  $00

oo: Byte count
555-SW ON

234567

S0 - S7  $3F ===z

SS5-SW ON When SBCT=1

\

J

==

When SBCT=0% 8 bits——

ZZ— R

fe————12 bits ——m

|

{continued on D3041)
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LWR TUIF Operation Execution

(11)

(12)

(13)

(14)

D-96

Preparation for executing an LWR TUIF operation is completed by
performing steps (7) and (8). Various parameters are available for
the execution of an LWR command. To modify the executionm of the LWR
TUIF using these parameters, registers the parameters into SDIACD
TUIF (address $38) to SDIA3 (address $38) and OFLCNT (address $3C).
Refer to field tester section for operation instructions, if
necessary.

When performing these operations, if there is doubt about the
register contents, observe the contents of registers.

These registers are never reset except when the FMT is powered on.
Execution of an LWR TUIF operation

An LWR TUIF operation is executed immediately when the SSS switch of
field tester is toggled. When the 'REPEAT' parameter is designated,
the executio of an LWR TUIF is repeated (without toggling the SS8S
switch) until 'REPEAT' parameter is reset, a stop condition is made
by such parameter as 'UNIT-CHECK~STOP', or 'SINH' is indicated. 1If
there 1s no 'REPEAT' parameter in the register, an LWR TUIF is
executed when the SSS switch is toggled.

Confirmaticon of the execution result

When the execution of an LWR TUIF results in an error, ERRF bit, L8
(L8 lamp is used when SC to 57 are set to $80) lights. When this
bit lights, it indicates that an error is contained in the END
status of the executed command. This lamp remains 1lit from
generation of the END status to the next command. The END status
is stored in DSB register at address $0A.

Sense byte

Since the sense data that indicates the cuase of error is stored in
SBO (address $20) to SB23 (address $2B) when the ERRF lights (when
the UNIT CHECK of DSB register address $0A is set on), check the
contents of these register through the register display function of

field tester instead of issuing a sense command.

Reject code

If REJECT signal is set, the reject code is stored in RJC (address
$30).

BO3P-5280-03414...03



D3042 LWR RW Operation

The LWR RW ocepration allows the MIU to bypass write data at different
points shown in Figure D.32, below, LWR RW operation is useful during MIU
Read/Write fault isolation.

When a Read/Write problem occurs on a specific MTU, examine LWR RW
operation. If LWR RW operation has resulted in succewss, the fault

probably is in the Write/Read amplifier, Read/Write head, or in an
amplifier/head adjustment refer to A7000, A7100.

If LWR RW operation has resulted in failure, LWR TUIF operation should be
executed. Then the faulty PCA can be replaced.

To execute LWR TUIF operation with an MIU, procedure (1) - (6) in D3040
should be performed. To execute LWR RW operation, detailed procedures are
described in D3043.

-- Restriction --

1) Reject Code 207 is set when the MTU detects BOT or is in the 800 bpi
mode.

2} Executing LWR RW operation clears the SAGC-count of the MTU.

Wl R/W Write Head

circuits assembly

#0 '}". l)
'

1_'_— [E:: DV / e / Read

#1 Amp
Distri- [! ) \\
butien | .

PCA - \ write data are bypassed

, write data are bypassed at this stage in
}::: at this stage in LWR RW operation.

#7 LWR TUIF operation.

Figure D.31 LWR and LWR2
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D3043

LWR RW Execution

Perfo

(1

(2}

(3)

(4)

(5)

(6)

D-98

m LWR RW execution as follows:

Refer to Part I of this Maintenance Manual for information on the
field tester, 1f necessary.

Store the MTU address and byte count to OFLDVA, BCT register, See
procedures (8) (9) ir D3040.

OFLDVA = dd
BCT = bb

Store the offline execution parameter to OFLCNT register. Eere,
parameter is all '0' (single command execution).

OFLCNT = 00

To allow the MIU to move forward if the MIU is in the BOT detected
status, issue WRT, WTM, or ERS command to the MTU.

1f a specific tape speed is to be tested set either the high-speed or
low-speed command.

If the MTU is in the BOT detected status, set density-select bit ('Q’
or '1').

$B2 CNT
517 888 OFLCMD = $8D or $4D
- R ERS Comand-
$3D 8§88
!
_ SS8§
Execute Erasing
(MTU will move)
$B2 CNT
$83 §88 OFLCMD = $83
«.+. Bet low speed.
$3D 588
|
SS8

I Execute changing speed mode.
(MTU will move)

(continued on next page)
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LE;OABE LWR RW Execution

(7) Store SLWR bit ($S04) to SDIAO register. Issue SDIAO command.

Yes

$B2 CNT
$04 §55
538 $8s
538 CNT

LWR2Z operation
is successful.

Yes
1
5B2 CNT
S4B 5§58
$3D $SS
t
888
$08 CNT
10 to L
= $0C?
No
$0E

SDIAD = $04
aves SLWR

display SDIAD

OFLCMD = $4B
sess SDIA command

display DSB register

$20 to 2B).

LWR 2 operation failed.

Detailed sense information is in
SBO to 23 registers (addresses
Refer to D3041.

BO3P-5280-0341A...03A

D-99



